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54) RESIST COMPOSITION AND FINE PATTERN FORMING METHOD USING SAME 

5 7) Ab stract: , , . . , 

PROBLEM TO BE SOLVED: To reduce the size of an opening formed in a photoresist pattern to the desired size only 
hrough one thermal flow step and to easily control the flow rate in the flow step while minimizing the deformat.on of the 
t rtical profile of the photoresist pattern. . . 

SOLUTION: A resist solution used for forming a photoresist pattern by a photohthography process .s mixed with a 
; rosslinking agent capable of causing a partial crosslinking reaction of the resist solution by heat treatment at the glass 
ransition temperature or softening start temperature of the resist solution or above to obtain the objective resist 
;omposition. The resist solution comprises a novolak resin and a DNQ compound. 
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Q(diazonaphthoquinone)^-ft^-%J: O^S r t 10 

Clt*«3 ] flfrfS Ui?* h}§^{iPAG(Photo Acid Gen 
erator) fc-^tHk^ff VVXY ®mx&2> Z£*<& 

ESS© VitT. Mfi/j£tJ 0 
R-(-0CH = CH 2 ) x 

x\i2~4XMiR2nzm&X. RteC,~C 20 ©^ 
fc^SfcliSS^TH^i^S 0 0-5 0 0 0©*'j 20 

tztf') •*-om.m.*mmn lx i ~2 otixwt-et 

tlt^ 6 ] mjESgHf&l l± 1 , 4 -y 9 > V it -ju ->* 
tfx^x-T^K h 'J (xf l/y^ij 3-;b)y'fzyn 
-t^K MJ ^ ^n — )V^fuAy Y i; tfx^x-'r;^ 
fete 1 , 4-->? n^t>y^ ^ ^ -^'j^z.p^^.- 
'r^^^Z^^^^mim^ztm.^^^T.Y 30 

cif 8 ] bu te i & ^ s? -h \t mrte u ->* * ^ 
®mz^%ntz#>)^-(Dm&*&mtLxi~~i 5 a 
4xo»-c^$ns ^ t $r#esi:-r zmxm 7 izimo 

KSt/T^t^jzD^s^A^iiKsn-sHn 40 

*»— 5 T & 3 3 i: $r#® i: f a flttg 7 £ Eft® u * 
H&J6**. 

A ~ Y\ ? $;H; Ko^W+y KaufT'/bf^ 
T^fe * 9 fcE*© us;* h 

[ffi^JS 11] itrte u * h fijsK«afflre i/vxi-g 

tClMSiptLTO.O l~2.0M«©*a(M6 50 
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* $ 6 e -g-tf r i: =g:#^ fcts mxm 7 c e*© u s> * 

£fc*4«B:4:T«»#Kl 1 CE*©U5>* hfijtt*. 
HttaLKU±©aue-c©IRft9£ J; -= TAffE k>'ng 

TltrEtt-ft«IJKo±a** 1 ««»BaiS-&4BBn»* 

T, BuSBU-y^ HS«E©7a-!g:§|eec:t-i:|3I^K:iJ 

r c i: c <t -a t , BtrE^r 1 lie ± 0 /h a 2 «te 
[ffif*^ 1 4 ] ffiE&t&jitt, frie u v? x h ^^co a* 

9^*j»fiaE*fcii«fl:Bi!ttaKJ:*)'>3Q:< 1 or 

iisv^^a«-c^T ; 5 c: t 1 3 k:e*©». 

*^^->»j«!frft. 

C»*«i5] ffirEJfc&aiii 3o~i 7or®ja« 
E«oaia-'<^-v»j«^ft 0 

DNQ(diazonaphthoquinone)^-fk^J; 0 45; i: 

[n 17] bue u v ^ h mmMt^mmm u ->* ^ 

3CE«©a«B^^->»jS^ft 0 

R-(-0CH=CH 2 )x 

*+,'xtt2~4-eilM^$ia536»-e, RttCi-C 8 o©« 
<t**Sfctt**Ti%»-p*a«5 00-5'000O*'J 

zf^-x$}?> e 

*T.fc,1f'J v-©iI5:Si|i: LT 1 ~ 2 0 llXOfe 



3 

cit^20] mammMit 1 , 4-79 v 

x — x;U. h 'J y?n-;l-yD;?> h "J f - )\, x — f=- JU 

Sfcti 1 , 4-y? D'N^r-y-^i'y * y— tx;ujx. 

5: fc£4*&£:-r£IS*Sl 3 \z.tiMv>WM*9 -yl& 

[SfjRJl2 2] BtfKi*7^*^gfl^Jttmrf2Uv^ 
hiS?&C-g-i:ftfc;tf , J -7-©SA£g*gi: LT 1 ~ 1 5 
afiS6©*-e-t-aHSCli:$:#ia:fc-rslt*«2 1 Cffi 

imxm 2 3] ' we a * ? s> * ;uws&^jttja^-fk 7 -> 

7 ;w + a* A— # -> K , Jg&x^xJW tco^i/ 
* * -> KRtf 7 Vfl:£-* J: 0 ft -5 P*> £>iS^ £ ft -5 ft ft 

o-e3bz>ztwm}iTzmxm2 1 cEft<z>»jiii 

[If 2 4] HrffiJ § * 5 *J ii JUHMWWttt V W ^ 

(•fy^foi h y;u)±ofcs&a»&giRSft.5faftj&» 

-ot? * S d t t -T £ 2 3 K£ft0ttJ«/< 

[|f*«2 5] WBl/S>* hl^*ttlltrEUi>:* h» 
^©fia&Sipi: LTO. 0 l ~2. 0 MSXOfrlS^S 

£3 &c*trc: t*»afc-ra8t**i 3 cEttot&u 

NJ'-y'xf^T-'jy, h'Jxf^^y, h 'J 

-fvyf;b7sy. s?x?y-;u7S y&tfh yx^y 
- /U 7 5 y J: 0 ft 3 & £ jgiR $ ft 5 frft p "Cfc £ 
ri:*««i:-r5W*a2 5 CE*©*iW;<*->J0/* 

CO 0 0 l ] 

\sV7, Y^9 — VCDiS&tr <t57 n — £ffll<>T 'J '^7 7 
[0 0 0 2] 

a v Lfc?£, ;©7*H/y7b/^->& 
[0 0 0 3] ¥##S£^©iiS*«<fcC3EoTJ:9/jN£fc 
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CD(Critical Dimension) ©f^-f vyu-^A^jgffl^ft, 
U V 7 -< IglBf «fc 0 /h S fcM P -9- -f X£*-f -5 n > 

x/cBSrlfflA* - >=S:^fig-r-5fig$l5A^*$ftTVNS 0 
[0 0 0 4] «1t©'J V^v^-f&ffiSrffl^TfSlffl^y 

3feit§l (exposure tool) ^rfflV^SyjifcOE-fcf— A 'J V 9"^ 
10 *i•il4ft#^4au f S^^«Jfi!!®^r^3V^T#< ottLSfttfe 

i* v * ^ gff^s^si/^^s t w- -s k#* s -p x mn 

Wf' 1 5 0nmJUT©-y--fX5:*-rS3y^j? ^^-^ 

[0 0 0 5] S/hEISfflC5iiJ-raS^ir^;i:i,fc*(r, 
fie3f£«ffiEwffi«£D^j£{X«J:- 3 T^Sftfc7* h 

"J v 7 -< Hi: j: o xj<9 - - y if L, ^om^n 
e>ftfc hx-?^ — >OCD(critical dimension) 5:^ 

W$&SSJ^_h©S^-CfJE7 * h US?^ h^-^gi 
6*lC7a-$-ii-a 0 

[0 0 0 6] ±ffiOM(:J:lil'y7«h7n- 

30 ^. ftC, UiJ?.}'S*?-y<Dt&&>7a-{z£iXffi% 
1 0 OimJSLhOWA-, WE X HRfi!>ft*<c7 
a— 1$ttCJ:oI7* h Ui?^ h;^-v©7D77-f 
^ $ ftT 4>MilE $ SPTihT ^ x U > ^ (swe 1 1 ing) S 
^A^SftS^^'r >^-7"P7 7"f ;Kbowing profile) 

9 — ydi-f-a 7 7 -C f - A ^C*tJ# L*c* ? ^CD^ 

[0 0 0 7] S/hSBJ&|ili=&#.5fcS9C!)Se > ^ftfeC5^© 
40 SftlT, />- F^-^(hard bake)au r DUV(deep-U 

(*i§WI5,0 9 6.8 0 2t). LA^L, ^©S^t: 

ftft , ^«gcc»^^:-ft?ajx@^frie i/y^h/^-vT 
tsmx- i> (Si > .t-jtEssn?!*-^ j^ss s 

50 ft*, -^©i^^ lWE**«KK:»J«Sn4*-A'0± 
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T«-CCDi|jMBftSiT.S. flrfEUS?* Y^9-s 

c s n 5 m p « & co usijsug # m p r £ k — s c & « 

[0 0 0 8] 

SWCflS*?* h US?* h A? — n— gfctfrTfi:? 
D -^fc7# h US?* h^^-veaSf^ffiBS-ra^ 

[0009] *^^t±fH5fie*^opam^t^*^c$ 

s?* hffljsg^=&JiW-r«cii:K:*S. *:^WcDftfecDS6<j 
«, 7* h US?* h^-VO!!!lCJ:S7n-4fflv^ 

[0010] 20 

csa4«p*t5fcS)c#a] ^wous?* hajK^ 

^->%^-T5©K:fflv>5,n« us?* hmmt* Z<D 
u v * h &m<D #5 **?»«&«* tc H:*wbB«&&su_h 
©sig-c©awa.ffic .io-tiitrfsus?* Hfipafcois^w^ 

So AMBUS?* h»JS»iy#5**»IBfcDNQ(diazonap 
hthoquinone)£fb£-*&J:9&>9-5S. Sfcti, MSUS? 

* hig&fiPAG (Photo Acid Generator) fc-^tHb^if iH 

li/-^7,h«j;o^')?5„ ffifffe^*^jii^©^-e^ 30 

R-(-0CH=CH 2 ) x 

x»i2~-4-CSKSii*«Eft'T\ HttCi~C ao ©K 
ft** $ fc ttllT^fitf 500-5000©* <j 

-?-©«*&a&nnfc lt i~2 o**x©*-c* 
*n4. a*L<«, ttriBg&iaif* 1 . 4-79y*j* 

r;H-f;K h 'J o-;U7"d;0 h \) t' — — 

JMB J: 9 fc o -5 5 „ ' hTTIB g * 9 s? * JUMftjfflti: frie U •>* 

* 7-©H4SiPi: LT 1 — 1 
5 fiftxcoft-c^-^ns. fife £ S? * ATO&^JliJ! 
»<kr->;u, 7VU#,/i/A— * + >\ a»x^f;i/, t. 

ti, SHie s? * ^U^^JJi^ y ;l> A- it * > 

o - h ') jis) i 0 «c s„ ffite u * h ffl^tintrte u >- 50 
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* H SfiSrgipi: LTO. 0 1 ~2. 0S4XCD* 
6C-grtr- ii^-et*. 

[001 1] *&mK.&i&mmj<9 ->w&-fim-£\z, 
ST, 7* h 'J v^77^iii;j:oi7* h i/-;^ i- 
— y*Mi$.-tz>(D\zm\^tt>rLZ> us?* vmm.ii* z. 
<d u v * h mmv> *7x(sws fc liftftMttixu 

tc % § 1 * «b - -a- * ssfisai t n« s n t «js s 
ns harij%**##afi«±ote*wK±c3- 
^■f v^lt u->** >iut*is:»jjits, ate, mrta 

us?* ns*o7o— srsisjB^rtiaii^cfflriBaefliiW 

i't, ffilism 1 J: 0 /J\ $ t£m 2 m «tt «fE**MJK 

mrte u ->* 7, v mi&<D a 9 * fes^ias * & ttftftRK&K 

J;0'>7i< i:^b 1 orsv>sa-efrdo ISKli, mf 
le^Baii 1 3 o~ 1 7 0"CcD(ae-e3 ownm 3^ 

[0 0 12]*ft«CJ:ii«, R#fiDUS>* 

5 7 □ - i.w%mm s n s moMHs. --ca-w c igffisj^ 

h us;* h a7 - > l:M 5 rtfci □ f» ^ X?: 1 1® 

S^FmIf27 * h US?* h — >C9SOl7 0 o7 7 -f ;u© 

7 * h US?* h^^ — V&SfeliJ: ,17 o — $ 
1±fc^H t«7'D7 7 -< ^(Dmi&tfik/MkztiTy u 
— t£Htz7* V US?* — V-CA— 7 t -;&;Ufcffllffi'7' 

D7 7-f^I^t, ®«CD7* h 'J y/ 7 7^f 

anfc^ * h us?* h A^-i/%^jsaET^5„ 

[0 0 13] 

V^^l^^^^rig-Cfeao H 1 (A).7iMSIl (D) 
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s 0 01 (a) *#»vrntf % ^jg&ssi o±csf^ 

£J£j5£-f Sfc4&©& :&JIR2 O^fiTrSo -Offi-ft^J 
OD^S-ft^JK 2 OC^y;? b sh-A^J^sTf Sfctf)©X 
CO 0 1 4] i*V>-C, J1^CD7* b 'J V/7 7 ^ili: 

«fco-c7* b u-v* b^-v&j&sfc-f s©K.ffl^e»n 10 

S Ui?;* bSiKil, c© u>>;* bJg&wtfv^iSs&iSK 
£ fc tttMtfiflit&iSS (KIT, * c " ** 7 7. k v ^ 

3)U±©»*T»*a]IEJ:oTflrEUS>X bigf£©SB 

* b 3 o &Mi&-rzo 
cooi 5] z<Di>i>x h fi/s^js 3 o*Mtfz-rz>mtz 

ArFffl, E-fcf-AfflSfcfiXliSUBUS'** b ?§J8i&<sgfflT-£ 
So «;ttf, «TEl'^XHB*i:UT>'#9y^»JB4: 20 
DNQ (d i azonaphthoqi: i none) ^it-t^a <fc 9 ft S &JjR% $ 
tePAGCPhoto Acid Generator) &-£tr— j&to*dfc^it46 
a Ui? * b jg^i^bn^ -So 
CO 0 1 6] IMBWSJx bfflJ5£^JS3 0£«/£-f SflTfB 

swan*, gas©7 :i- h h^?-v7o-ig^ 

7 * b h ;^->flTl/->'X bCSKSS^^CSJ 

©7* b 'J 7^77 -f XgT%ffl3n-5 Sfll2l'i ? 7. b 

jg?£© /< 7 * - v y * < 12© * Rff 2 ft * t? & 
S. l/y'7, h»*i:*«JWfl!)iR*-CJ:oT:»& 30 

ftS U5>* h&A«i<9flEK. 3 

a ^ * l x a a ft&Kai * x&t % r t tfist & 

So 

CO 0 1 7] Hufeuv^ hfij**C-§t*n-5saftflWW4: 

Cflsl'3 R-(-0CH=CH s )x 

xtt2~4t-jW?Sn*«E»T\ RtiC~C 
aoCjRfbkS^fcttJtaTJa^itfS 0 0-5 0 0 0 

o*u^-7-T*s 0 itEfb^i -e^snsfcrxA-x 

-7*;U9§*tt(8«i: LTfi, 1 . 4-7** Vv^-^v'tf 
- ;Hc-t-;K b " (xf- \yy<f) u—)V)V\L-fl/3- — 
ji/ > b 'J a-^T'nAy b 'J er;n-f;vSt 
l± 1 . 4—>4? ? y -;l/y fcfx ;ux— r-;U 

©ffiffl^Si^i: L'C i — 2 o max© ffi-e-^s-trs. 
co o i 8] iSijsa u s> * bia/jS^t-s-sn? s<&©S5« 
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1 5SfiX©4-C^Jn-rs 0 *S6WT*ffiffl^ri6«:Si^ 

i: LT'<>v'-f ;w*-:fr*-> b\ 5? ^ 5 ;w*— 
b\ 5;-»3 7'fjM-**S'K, ?5*tKn^ 
* -> KSfcW^'/tf *(<f y7fo; b 'J ;u)£i£ffl-r 
S 0 

CO 0 1 9] iSUy^ b|*L<MtoC**ixfcflMEaS5 

y * juhjjs&i© 5 s; * < T a fc a »i«rE 

?^^r->X-y 3 y->7,fA;l)5iiSn5, te?x* tin 
IS W ->* * V fiAttC1ffl&**tt&«:ttfti-r S C 4: 13 J: o 

t aria s * 5 ij)\>%uihm<»Rfo'&.*m&-zz a sa^* 5 

iifEU->*7, h««<oaS«:S*i: LT0.01~2.01 
SXCDiT'Jl-S-SiT.So 
CO 0 2 0] Ell (B) «:#^-rn«, fliTl2U->*^bffl 
0C*fLTa«»J5c'J y^7 7<IS^o"C 
V7h^-*V^xe, ^TfeXS, PEB (post-exposure 
bake)XSS.Vm^XS%froT, «TEtt-ft«IR 2 0 © 

7 b^-^y^XSli, 0~1 5 0"CI6fflrtW 

iiKAftT-ce o~i2 os>r B i3iJST-f So flria&Tfcx 

mtLXG-7^( i-7-fy, DUV, E-tf-A, XHt*c£ 
=S:^ffl-C^So fltrtaPEBXgti, 0IJ^«9O~1 5 0TC 

ffiHrtoias^TT*6 o~i 2 oiWHisiaj-esa. ar 

EMPOTl ©«D1 liRff©IS*ICJ:67 * b 'J 

40 *^^T'#«t-5i:-rsSSiffl>'^->^^!^il ! iMPi|i 

CO 0 2 1 ] 01 (C) =£#MTnii\ flJlfe^ * b ^ 
7. YA9 — y 3 0a=&HuEl'v J ^ b ^W.<Dii =7 
««t D'>'i< k'b 1 0*Ci^^SS, 13 0-17 

orc!)®Hi^T*S5?$nsiits?as"c^B#p B i, tsij^tf 

3 0#— 3 7TM«.^Lffi-rSo buE7* H/-7 

XM^-y3 Oa^rlg^-rs hmi&tf7 n- L 

0, cni:|s]D#^fjlS7 "* b u->'>; by?^-> 3 0 

artT-fltrKL'->'7; b^?so^f-7 ^.i5^?asiii.±roiaK"c 

50 Si±^SnS^^J^«fc-oTBllf57D-$nT^S k7 



9 

tt'fl: $ n s g i 9 * ;uMteftl* e. i s v ->* * 
SttSo c:cDgi£7^#>^K:<fc^Ti?uI57o-;sii-t^ 

«5»a«tt±©aflETr«da3is n* Muria u ->* ;* h ^ 

$Tf27* h Uv* (. y ^_y 3 OaCD£ft|ft&7n-g 10 
KftMtffljCPt, 7* h l/y^ hA?-^ 3 Oaco 

So 

CO 0 2 2] ±te©J:^fz us;* hi*?*® 
r^^*#ra««-C#ao«(D2)(Dl)>D2T?«riE 

tt^iaiR 2 0 o±®=s:gai $ -&«ttft<z)jg/h $ nfcgfl □ 

So ::-e, WE»/hanfcHnSJH2c!>ttD2tt<>. 0 

5~0. 2 x/m©®H$-e©/jN$?i-9-'rxS-Ct J ^^"tg 

4tt5*Kl««LTV%S 0 01 (D) *#Jfc-fn«r, ffif 

h hA?->3 Obfc-ftajv* 30 

UTwre»/hsnfcH!p*H2S:ac-ciiiasns 

fto&.fa1kmm2 0=SriSS;^JL,T, fltf^##:ffi« l 0 
CO 0 2 3] W±CD«fc7K, 

/£T £ , u * h Iff JK&tfXfliftl «fc 9 fc s u 5; * 

ambus** hfij«»©/f9x<E 
»»**fctt*fl:iw»jijeju±oiaae-citri27 * h us? 40 

W±Tfittft $ ix 5 &ttfflc: J; x bu K U s> 7. 
H»«oaB«KiE*»afTLT, 7* h US'* hy<*-> 

tmpsp dtc&^-c, 1 @©ie*:it-eti«r 

7n-Ig^6n«$nfc7* h us>* H/nV- 

t-*-/KOffllS7'n7T-<';UCD^A i a/jN 50 
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C 0 0 2 4 ] ffi£3£ffi^tt?tti(M*fHff?(Z> 3 > * ^ y 

v?^7 *&ffi<Dm&mft*:mvmA.tzo. 05-0.2 

CO 0 2 5] <Wllli«Il >*awcfl55Uj;^ hjSftt 
§*7iJii Ji/Mteftl® j: 0 ft 5 u s> * h ffijftfe® 

1\ ft**«SUS?^ htLTl 0gCDSEPR-4 3 0 (Shi 
nEtsu Chemical Co. fcttffl U i&5S>rt^Hj& 
Sit LTO. O 6 gCDBPO (benzoyl peroxide) UT 

CJ:oT7x-a±(;2 8 0nm(l :2 fcfvfOcDllSn-* 
»**«fcfflH««Ufclft, IMBt«4C*fLT#* 155 

"c, 16 or, i 6 2r2i(y f i 6 4t:©ag^i 2 0g> 

CO 0 2 6] «riS(Z)J:-5a:«UU&»»6Jxfc«»snfc 

ORflP-9--f X£0. 4, O. 2XU t O©D0F(depth of foe 
us) T-CSPJ^ L, CltiJ; 0 Huf5&#L3H#© 7^u->'7 
h - ><D 7 n -*S:ffF <ffi L T -t ©JSft&EI 2 C>R L 

fc 0 H2o»*4«6, *&w<o®im^'? -ymmismiz 

^ - > cd 7 o -Atmttsmi&te izmm? z z t 

it7D-is^f,nfc»snfc7* huj;xh;< 
^ - > c», a ^ - y <dm%-%imi.& a ha, aix < mm? 
°7 r 4 pa /warn,? ? 

:fc*WLfc. fifriEo^*d»e», 7*huj;^h^ 

- > CO gftffr 7 n - CD tz lib CD ^S^f — JgCDiSgiSH F«3 T 

. - v =S:^fiS-C £ £ d i: 
CO 0 2 7] <JWiffi«2>*»WK:.fl5*Us;^ 

<t*Jt«fflUS?x hfcLTrPK+ODUVffll/S?^ h CD SEP 
R-4 3 0 (Shi nEtsu Chemical Co. SSoa) fcfgfli L, Si 
■5->*;/7;uW$&&l£: LTirlS h CDH^7i-(sol ids)cD 
Lt#^ 0S4X, 4S4X, 6SSX&uf 
8 aaxcoilSe-ft-? V y-f ;u (BPO) Sr^ffi L T U ->* ^ h ®. 

x-^s±(3 3 2 OnmO :2 tf -y ^)CD^P+>-^ X£#f 
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\zvy h^-^x^t* 1 o ot:cD&K-e9 0 8>Hffv^ 

PEB (post-exposure bake)X@t* 1 1 5t:"C9 0#Mff 
Lfc». :©R*H:»Lt^l4 51C, 15 0t, 1 

5 5t, i 6 orM i 6 5r<£>a&~ei 2 o»mj»«i 
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[0 0 2 8] Bfrffi0J:-5«cAaie*#€>Hfca®Snfc 
Mil] 





oc> 


AMOC) 


AFIOC) 


4 7D-(na) 






14 5 


3 2 0 


2 6 2 


5 8 






15 0 


3 2 0 


2 14 


10 6 






15 5 


3 20 


7 0 


2 5 0 






160 


3 2 0 


0 


7o- 


^^-^ 




16 5 


3 20. 




y 0— 




U^* h + 
4fcft%BP0 


14 5 


3 2 0 


3 20 


0 

(7D-SU 




15 0 


3 2 0 


290 


3 0 




15 5 


3 2 0 


2 60 


6 0 




16 0 


3 2 0 


120 


2 0 0 




16 5 


3 20 










14 5 


3 2 0 


3 20 


0 

(7n-|t) 




15 0 


3 2 0 


3 0 4 


1 6 




15 5 


3 2 0 


2 8 6 


3 4 




16 0 


3 2 0 


2 5 2 


6 8 




16 5 


3 2 0 


8 6 


2 3 4 




8fi**BP0 


14 5 


3 2 0 


3 2 0 


0 


/i/ 




15 0 


3 2 0 


3 2 0 


0 

(70-KL) 




I 5 5 


3 2 0 


3 2 0 


0 

(7o-ftl) 




16 0 


3 2 0 


3 2 0 


0 

(7o-*L) 


fXti' 


16 5 


3 2 0 


3 0 8 


1 2 





[0 0 2 9] <iWJ3 >S2tt. 

TrfTl£'*<(E>i-^-< Uy7h0ip33OO (Tokyo Ohk 
a Kogyo Co. mSx) SrffiJB U S ^*^BHS&»Jfc.LT. 
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cv7h-c-?iiai i orcoa^g os^i??^, 

PEBXglil 1 0tT9 0#Mfr^fc. «ria©J:-5*» 
LT#*1-5 0*C, 15 5*0, 15 7^15 9^®* 
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h>**->©toC<k*7n-*B|*Lfc«fiaicj% 

CO 0 3 0] ifSB©«J:33 f 3:aa^*#e,j l fcgt«^ anfc 

1*2 3 





(X) 




AFl (*£) 


A7D- 




OftfiXBPQ 


15 0 


5 I 0 


19 6 


3 1 4 




15 5 


5 I 0 


1 0 


500 




1 5 7 


5 1 0 


0 


a}— 




13 9 


5 10 


0 

(*-- 


"7 tJ — 




6 3£ft%BP0 


15 0 


5 10 


4 2 5 


3 5 


^— 


15 5 


5 1 0 


2 6 2 


2 4 8 




15 7 


5 1 0 


1 9 0 


3 2 0 


^-^^ 


15 9 


5 1 0 


12 4 


3 8 6 





3I2+C9, "ADI", "AFI", "A7n-"MVD7 7 -( 

^"t±*i TMWLfcao-ca*. 

C 0 0 3 1 ] fltffifll 2 aVfffiBW 3 CD«r Ad* &, 

Uv*X HMt^fflLT7* h Us? a HA?- 

©^stfiffln-f *«i?7* y us>* YA9->oyu- 

[0 0 3 2] jjjc, *«flt(R4»jB^^->»rii^tt 

<HJ6«»J 1 ^AE^Oi-^ >fl§ U->** h (ip-3 3 0 
■0, Tokyo Ohka Kogyo Co.SiB)Bttl 0gtg*7v* 
^MteSJW^VV-r;^-* K0. 0 6g=&Aia-C^ 

->* * * $Uj£%; £ 0 . 2 yy^yy j ^m\^XM 
Ltzo HMDS(hexamethyldisilazane)#L£ILfcS' 
') 3 >-7i-/N±tfJfauv*^ hM/jgife&jjSfO. 7 ymCD 

-f JT.fc->" i-^nc^lT 1 o ox:ou8lt°9 0# 
My 7 h^-tvj'iisff,^, MafSUfio '. 6 3 

>Xx*^&m*T»*«:fTV\ lOOtOlS 
ST 9 OS^PEB (post-exposure bake)X@5rff -= fc 0 



ifcVN-e, 2. 3 SSfiXx h^^f^V^z^At Kd 

0.3 5 umU :2 try^-)oMn-9->f Xft*r«tt«fi!) 
Hn»4<0i8Shfc7* h U->*^ bsif>->&Mi£L 

*xw\415 0tOlitTJ12 0g»Hlt41jllt6-:fc 
(r«fcoTKrfS7* h u->"7. 470- 

[0 0 3 3] <561fi«2>miR4'©i-7-f >ffl Uv* h 
(ip-3 3 0 0, Tokyo Ohka Kogyo Co. Sin^jgifc 1 Ogtc 
iJJjfrm&McD^y*/^ Jr*i, K0. 0 6g 

£ *J8t&SeDN. N ' - i> 7 - i) y 2 mgi: £ AttTSS 

l-fflltttO. 2//my>'7'v>'7-f $:fflV^Tai 

ito iTIHUv^ h H/jX4&ri 5 n — -r-r >^$nfc7 x— y\ 
^SLTIO 0"C 9 0WV7 h^-+v^X 

ffl^TKJ'fftffVV 1 OO-COfSffi-cgOSHUIPEBCpost 
-exposure bake)XS4ff ^ fe. /!*CV>T, 2.3 8SSX 
OTHAH*«SfflV>xa«U'te«, 7x-^±jr0. 3 5 
: 2 Vy&GMaV-J X«r#-r5*fto|J|Ja«*« 

so *-r-5>7ts!3c, $fe-r^frie7* s u->-^ h^-y^^ 
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Snfc^x-A* 1 5 OTCtDfiKTM 2 0»M*MO»«L 
SfflKlftaiS-B-TO. 3 ^m<E>KP-9--<X£:*T£ 

[0 0 3 4] <H^J3>mM4 J 0DUV^bv^ h (acet 
al protected-polyhydroxystyreneStM: SEPR-4 3 0. 
ShinEtsu Chemical Co.®n n n)^?£l 0gi:Sft7v^;V 
Mtt»J©-< W-f ;W^-**S/ KO.O 6g£AftT5£^ 

fco HMDS«LSLfci> l J n x-/n±C«TE U 

WE US** hfiJGatotfa-r-f y^SJxfc->x-;M:» 
LT 1 0 0rcr)SST9 0»IH7 7 h^-^rV^IS?: 
frofcfft, WlP«A«0. 4 5©KrF^ry^*ffl^TB* 
*ffV\ 1 1 5TCflDfi!S"C9 0»(«PEBia«:frote. 
*V^, 2.3 8M4X«)TMAH*«*fflV^6 0»Hia« 
Lfcft* ->x-yN±H0. 3 0 anil :2 tf yf)0Ho 
*-f X**-T4«[*CDlN!P«36«»J«3nfc7* h l/S?^ 

h^^-v*»jaLfco awe?* n^x h/< 

?->4 s »J*8ftfc , )i-^«:l 5 8TCOjaK"Cl 2 0 
0.2 2 umomnvj X*^[TZ>m®t<D^y?? V*- 

[0 0 3 5] <HJS^J4>rfTHg4 , CC)DUV^U> f X b (SEPR 
-4 3 0. ShinEtsu Chemical Co. Sq a n)Ml OglZg* 
7 y ^ ;v^teSJ© ^ > 7 - <j- ^ y K0. 0 6gh. 

HMDS»SLfcS/y 3y^x-^±C«TBBU 
bffl/#fe£:j&0. 6 A/mOiP^-C^-T 1 < yfLtzo 

n&W3 £.mc&t¥-ev *.-^±iz.o . 30^(1:2^ 

7* b l/v^ hy^-y*»jatLfco MI57 * 

b u^* b A*-y<9&K££7a-%gs^£fc& 
5ter'«TE7* b l/y^h;^-v«$nf^x 

i e or^aa-ci 2o»mj»«iaLfc», sa. 

i:M$tt0. 2 0 //B<olWn'9"'f Xft*-r*«*<0 3 

v*^ b*-frifiJ&j&i<tLlz$£j&t<1ritz7 * b Uv* b 

[0 0 3 6] <5l*«5>ffiBE+©DUYJ8US** KUV-I 
IK Shipley Chemical Co.Bp^jSJftl Ogtrgfivv^ 

fc« *<D'<k. HMDSftfflLfci/U 3 v»>x-^±t«rlBU 
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we us;* hajaft* 5 ^— -r y^$n^^x-;\i:^ 

II 1 3 0t:<7>®g"C9 0»BV7 h^-^y^Ii^: 
?T-3fc«, BfiP»j&«0. 4 5<MrF*r- v^*ffl\^TR3fc 
£fjV\ 14 0C<DiaK"C9 0*WWPEBXS*firofc. 
#C^7N 2. 38MJtt©THAH*IK*fflV^T8 0»WS« 

Lfcfft, ^x-^J:i:0.30//in(l:2^7f)^P 

h-**-Vfe»j«Lfc. ^tJDl, fjfH7* b UvX b^° 

10 Uv* hy^-yAWSnfcvx-^S: 1 5 51CC0S 
Ktl2 0g>r B mit^:fci:J:oT, 0.2 0^mCD 
MPIMXfctfTaJMScan:/** F*-;«ffiSn 

[0 0 3 7] <HS6W6>rtTag4 3 ^DUVfflU> f Xh(UV-l 
IU Shipley Chemical Co.Kift)*?Kl 0g£g&9y* 
^HttfflO»3^/U^-***> KO.O 6g^Anx^ 

b&J5£4&£0. 2 am* >r5y7^?4^TB 
Lfco HMDS*L3ILfc5' l J =3 v>x-y\±K:ffiiB 

20 l/^>^ bffiJ5X4&£i&0. 6 tfnKDJSSTn-T 1 * 

fc. ^JWJSfcmCfcttT^x-^iCO.. 3 0 um(l : 

2 tf!y^)©W!P*^X**t-a«»OHP»tf»J5SS 
irfc?*" b U^X h;^-ySr»JS{Lfc. fflfE 
y * b Uv* h/^-yollic«J;$7n-S;is*t4fc 

tf>l3, ffE7 * b — >#J#J5SSnfc'* x — 

/n* 1 5 8"CtDfiS-Cl 2 0»H»fiit5:i:i:J:o 
T. 0. 2 0 amCDHSniM X**tsa»©-3 V^^ b 

30 [0 0 3 8] <*S£#J7 >ArFJB U^^ h h LT[poly(m 
ethyl methacrylateao-t-butyl methacrylate 4 o-methac 
rylic acidao). Kfi¥^^4= 1 3, 5 0 0] 1 . Og 
i; h 'J 7i-;^M- , )Ayt7 U— h (triphenylsu 
lfonium nonaflate) 0. 0 2g^rn tf I/ V^'J rr — 
y ^ ^;Ux-^^T-tr^r- h (PGMEA)^^^ IT U^X 

y^WJ^3/f;WN-^^y KO.O 6gi:*ia. 
SSONJ'-yif^T-'J V2mg*An.T^tr»A^ 

40 j^ttSrO. 2 j7nL* y^7 y 7 ^ ; &fflV^T^S 

<Z)^, HHDSftSIL&^V 3 y>x-/N±fri«rEUi;^ h 

vx FMW^-f-f v^nf;-)x-;M:^lt 1 

3 Ot:0ia^T9 0»HV7 h^-^y^Xg^rtro/c 

l\ 1 4 01CCDatt"C9 0»HPEBXeft?f ofc. 
"C,. 0. 1 4mS%OTMAH®?SE 3 £:^V^-cm^L/i?*:. ^ x 
— ^±C 0. 3 0 /im(l : 2 tf *y ^-)<7)BflPif-f XfefrT 
Sffift^HPSBj&^JScSixfc^* h 
50 J^^Lfco ^co^, fE7*hUyXhy^-yoii: 
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<fc-5 7n-£Ki»-f SfcJfcC, 1 6 5nc!)Sfe-ei 2 0 
»M«*Al«r4C:fcCJ:oT, 0. 2 0 

[0039] 

fiS^fi, U-y^ h 7* — v>^c^<^S«:S 

Aas«-ca«cx«isje«r9i&j(Bz««x«»«(flire 

XgB*HtrfH7 * I- us?* v©gjg7'n 
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3#CD7 * h'JV^77^ &tffC:&t*£*fcjt|KJ|L 

CHI] 191 (A) ttSBBl (D) «, ^HWgdSSL 
C0 2] cffi* Ui?^ hfij««©&iS«ic^«rff 

1 0 smvam. 

20a — > 

3 0b 7 * V \si?7.Y A9-y 
H 3 o > ^ if y ft — ,\, 



20 



mil 



[12] 



CA) 



-30 

-20 
-10 



01 



30a- 



-mmmiw 



(B) 



-JOo 



-10 



250- 



G 
c 

r 

D 




30b- 



CC) 






D0F 0.4 




OOF 0.2 


— A— 


OOF 0 



H3 



CD) 



30b- 
20a- 



m m mm* 



■— fiOo 
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(51) Int. CI. 7 MSHE-? FI 

C0 8K 5/16 C0 8K 

5/23 

C 0 8 L 61/04 C 0 8 L 

G 0 3 F 7/023 5 1 1 G 0 3 F 

7/030 6 0 1 

7/40 5 0 1 

H 0 1 L 21/027 H 0 1 L 



(72)%W* AftVT IE * (72)&W% 
TA— l~209«1001-§- 



f-W (##) 

5/16 
5/23 
61/04 

7/023 5 1 1 

7/039 6 0 1 

7/40 5 0 1 

21/30 5 0 2 R 

5 6 6 

miUT/<- H336S[1706-f- 

5: ffl ^ 

T/<- M309-* 



